Development of pulmonary leukostasis in experimental myelocytic leukemia in the Brown-Norway rat.
The pathogenesis of pulmonary leukostasis in leukemia was studied in a rat model by investigating the course of its development. Leukemia was induced by inoculating rats with leukemic cells. The earliest stage of leukostasis was found from day 14 onward, when leukemic cells appeared in the peripheral blood, and was characterized by accumulation of leukemic cells at the capillary level. Simultaneous with the increase of leukemic cell concentrations in the peripheral blood, accumulation in capillaries increased gradually over a period of several days. This was accompanied by increasing severity of tachypnea. Shortly before death, aggregates consisting almost solely of leukemic cells were found in medium-sized blood vessels. This stage was rapidly followed by the end-stage, characterized by complete obstruction of the lung vasculature--including the largest arteries and veins--by leukemic cell aggregates, giving rise to extensive hemorrhages and edema. The end-stage was considered to be the cause of death, which occurred 18-26 days after the inoculation. The histological and ultrastructural findings in this study suggest that besides the size and stiffness of individual leukemic cells, interactions not only between leukemic cells, but also between leukemic cells and the endothelium play a role in the pathogenesis of pulmonary leukostasis.